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PREFACE

During the period June 13, 1978, to February 26, 1979
Hydrosci ence, Inc., under Contract No. 68-03-2568 to the Environnenta
Protection Agency (EPA), gathered information leading to the
identification of best managenent practices (BMPs) currently used by
i ndustry. The result of the data gathering and analysis by
Hydroscience, Inc., was a draft report entitled "NPDES Best Managenent
Practices Cuidance Docunent” EPA 600/9-79-045. In response to keen
public interest in the draft report, EPA nade the report available to
the public and provided a 45-day conment period. The conment period
subsequently was extended twice, resulting in a total 120-day commrent
period on the report. After evaluating the coments received, EPA
revised the draft report, and published this final docunent. Thi s

docunent supersedes the Hydroscience draft report dated Decenber 1979.



ABSTRACT

The purpose of this docunment is to assist National Pollutant
Di scharge Elimnation System (NPDES) permtting authorities, conpliance
officers and permt applicants to devel op Best Mnagenent Practices
(BWMP) plans for industry. BMPs are authorized under the 1977 d ean
Water Act for the control of discharges to receiving waters of
significant anounts of any pollutant |isted as hazardous under Section
311 of the Act or toxic under Section 307 of the Act from activities
which are associated with or ancillary to industrial manufacturing or
treatnment processes. The general types of discharges to be controlled
by BMPs are plant site runoff, spillage and |eaks, sludge and waste
di sposal, and drainage fromnmmaterial storage areas.

This docunent provides a basis for developing BMP plans. The
proper sue of the docunent requires engineering experience wth
i ndustrial rmanufacturing and treatnment processes and know edge of
current laws and regul ati ons applicable to NPDES permts, BMP plans, and
Spill, Prevention, Control and Counterneasure (SPCC) plans.

The guidance herein is based on a review by Hydroscience, Inc.
(EPA Contract No. 68-03-2568) of current practices used by industry to
control the non-routine discharge of toxic pollutants and hazardous
substances. Included in the review are published articles and reports
technical bulletins (also termed naterial safety data sheets) on
specific compounds, and discussions with industry through telephone

contacts, witten questionnaires, and site visits.



SECTI ON |
I NTRODUCTI ON
Backgr ound

The Federal Water Pollution Control act Amendnents of 1972
established the objective of restoring and maintaining the chem cal,
physical, and biological integrity of the Nation's water. Thi s
objective has remained unchanged in the 1977 anendnments to the Act,
commonly referred to as the Cean Water Act of 1977, hereinafter "the
Act". To achieve this end, the Act sets forth a series of goals,
including the goal of elimnating the discharge of pollutants into
navi gable waters by 1985. The principal mechanism for reducing the
di scharge of pollutants from point sources is through inplenmentation of
the National Pollutant D scharge Elimnation System (NPDES) established
by Section 402 of the Act.

At the time of first round NPDES permt issuance, conventional
pol lutants (BOD, pH TSS, etc.) were considered the paraneters which
nmost urgently needed controls. In second round permtting, however, the
Agency enphasis is shifting from the conventional pollutants to the
control of toxic pollutants and hazardous substances.

Traditionally, NPDES permts have contained chemcal-specific
nunerical effluent Iimts. Effluent guidelines are not always avail able
to prescribe these effluent limts nor to guarantee water quality
sufficient for the protection of indigenous aquatic life. To inprove
water quality, the Act provides for water pollution <controls
supplenmental to effluent Iimtations guidelines. Best Managenent

Practices (BMPs) are one such suppl enmental control.



Pursuant to Sections 304 and 402 of the Act, BMPs may be incorporated as
permt conditions. In the context of the NPDES program BMs are
actions or procedures to prevent or mnimze the potential for the
rel ease of toxic pollutants or hazardous substances in significant
anounts to surface waters. BMPs, although normally qualitative, are
expected to be nost effective when used in conjunction with nunerical

effluent limts in NPDES permts.

Statutory Authority

Section 304(e) of the Act authorized the Adm nistrator to publish
regulations to control discharges of significant amounts of toxic
pol lutants |isted under Section 307 or hazardous substances |isted under
Section 311 from activities which the Admnistrator determnes are
associated with or ancillary to industrial manufacturing or treatnent
processes. The discharges to be controlled by BWMPs are plant site
runoff, spillage or |eaks, sludge or waste disposal and drainage from
raw mat eri al storage.

Section 402(a)(1l) of the Act allows the Adm nistrator to prescribe
conditions in a permt determned necessary to carry out the provisions
of the Act. BMPs are one such condition.

BMPs are intended to conplenent other regulatory requirenents
i nposed by RCRA, OSHA, the Cean Air Act, and SPCC plans for hazardous
substances under the C ean Water Act. Pursuant to Section 311 of the
Act, EPA has proposed (40 CFR Part 151) requirenments for SPCC plans to
prevent discharges of hazardous substances from facilities subject to

NPDES permitting requirenents.



The gquidelines proposed for hazardous substances SPCC plans are very
simlar to those required for oil SPCC plans in the Gl Pollution
Prevention Regulations, (40 CFR Part 112). Since the Agency has
received favorable comments about the Gl Pol lution Prevention
Regul ations, the NPDES BMP regul ati on has been structured to be simlar

to the oil SPCC regul ati on.

BMP Regul atory History

On Septenber 1, 1978, EPA proposed regulations (43 FR 39282)
addressing the use of procedures to control discharges from activities
associated with or ancillary to industrial manufacturing or treatnent
processes. The proposed rule indicated how best nmnagenent practices
woul d be inposed in NPDES permts to prevent the release of toxic and
hazardous pollutants to surface waters. The proposed regulation was
i ncorporated as "40 CFR Part 125, Subpart L - Oiteria and Standards for
Best Managenent Practices Authorized Under section 304(e) of the Act" in
t he August 21, 1978 proposed NPDES regul ations (43 FR 37078). A 60-day
conment period on proposed Subpart L was provided.

After evaluating the comments received on the proposed regul ati on,
EPA revised Subpart L and pronul gated the regul ation as Subpart K (44 FR
32954-5) on June 7, 1979. Industries regulated by Subpart K were to
develop a BMP program and submt the program with their permt
application. Subpart K stated that information on the devel opnent of
BMP programs was contained in a publication entitled "NPDES Best
Managenent Practices @uidance Docunent.” Subpart K was to becone
effective on August 13, 1979. However, publication of the report was

del ayed beyond August 13, 1979.



Therefore, on August 10, 1979, EPA deferred applicability of the BM
portions of the NPDES regul ations until 60 days after publication in the

Federal Register of a notice of availability of the final document (44

FR 47063). EPA announced on March 20, 1980 the availability of the
draft report and provided a 45-day comrent period (45 FR 17997), which
subsequently was extended twi ce, resulting in a 120-day comment period
on the report. Based on public commrents on the draft report and further
di scussion with industry, the Agency revised the draft report and

publ i shed thi s gui dance docunent.

Fi nal BMP Regul ati on

RESERVED



Fi nal Gui dance Docunent

RESERVED



SECTION ||
USE OF THE GUI DANCE DOCUMENT

Thi s docunent shoul d be used for guidance in devel opi ng BMP pl ans.
The docunment is not intended to specify site-specific or pollutant-
specific BMPs. As its nanme suggests, the NPDES Best Managenent
Practices Quidance Docunent is to be considered guidance by NPDES
permtting authorities, conpliance officers, permt applicants and
permittees and should be used in a flexible manner in the formul ati on of
BMP pl ans. Consequently, the docunent identifies elenments of each
specific requirenent that should be considered in the devel opnment of the
BMP plan, but does not require that each elenent be included in every
facility's BWP pl an.

In utilizing this docunent to develop a BWP plan, the
applicant/permttee is encouraged to use the nost cost-effective and
i nnovative techniques to fit the particular facility or circunstances.
The format and content of a BMP plan may vary from site to site and
industry to industry, depending upon the specific situation. In
addition, an applicant/permttee may add, delete, or nodify the elenents
of the specific requirenents presented in the docunent where equival ent
results can be attained.

If an applicant/permttee needs assistance to develop a BMP plan,
he/ she may contact the appropriate permt issuing authority for advice.
The permtting authority, as necessary, may seek assistance from the
Techni cal Program Devel opnent Section of the NPDES Technical Support

Branch in Washington, D.C



SECTION |||
BMP PLANS
Scope

The activities which are associated with or ancillary to the
i ndustrial manufacturing or treatnment process are subject to BMPs. For
brevity, all such activities are referred to as "ancillary sources".
The ancillary sources at the plant should be examined to determne if
there is a reasonable potential for equipnment failure (e.g., spillage or
| eakage), natural conditions (e.g., plant sit runoff or drainage from
raw material storage), or other circunstances (e.g., sludge or waste
di sposal) which should result in the discharge of a significant anount
of toxic pollutants or hazardous substances to receiving waters. The
ancillary sources are divided for discussion in this docunent into five
(5) categories: materi al storage areas; |oading and unl oadi ng areas;
plant site runoff; in-plant transfer, process, and material handling
areas; and sludge and hazardous waste di sposal areas.

Material storage areas include storage areas for toxic and
hazardous chemcals as raw materials, internediates, final products or
by- product s. I ncl uded are: liquid storage vessels that range in size
fromlarge tanks to 55-gallon druns; dry storage in bags, piles, bins,
silos, and boxes; and gas storage in tanks and vessels.

Loadi ng and unl oadi ng operations involve the transfer of materials
to and from trucks or railcars but not in-plant transfers. These

operations include punping of liquids or gases fromtruck or railcar to



a storage facility or vice versa, pneumatic transfer of dry chemcals to
or from the loading or wunloading vehicle, transfer by nmechanical
conveyor systens, and transfer of bags, boxes, druns, or other
containers fromvehicles by fork-lift trucks or other materials handling
equi pnent .

Plant runoff is generated principally from rainfall on a plant
site. Runoff from material storage areas, in-plant transfer areas,
| oadi ng and unl oadi ng areas, and sl udge di sposal sites potentially could
beconme contaminated with toxic pollutants and hazardous substances.
Heavy netals from sludge disposal sites are of special concern.
Fallout, resulting from the plant air emssions which settle on the
plant site, nmay also contribute to contam nated runoff. Cont anmi nat ed
runoff may reach a receiving body of water through overland flow,
drai nage ditches, stormor noncontact cooling water sewers, or overflows
from conbi ned sewer systens.

In-plant transfer areas, process areas, and material handling
areas enconpass all in-plant transfer operations from raw material to
final product. Various operations could include: transfer of |iquids
or gases by pipelines with appurtenances such as punps, valves and
fittings; novenment of bulk materials by nechanical conveyor-belt
systens; and fork-lift truck transport of bags, druns, and bins. Al l
transfer operations within the process area with a potential for rel ease
of toxic pollutants and hazardous substances to other than the process
waste water system are addressed in this grouping.

Sl udge and hazardous waste di sposal areas are potential sources of
contam nation of receiving waters. These operations include |land-fills,
pits, ponds, |agoons, and deep-well injection sites.

8



Dependi ng on the construction and operation of these sites there may be
a potential for I|eachate containing toxic pollutants or hazardous
substances to seep into the ground water, eventually reaching surface
waters, or for liquids to overflowto surface waters fromthese di sposa
oper ati ons. BMP requirements are not intended to duplicate the
requirements of RCRA Actions taken for conpliance with RCRA may be

referenced in the BMP pl an.

M ni mrum Requi renent s

BMPs may include some of the sane practices used by industry for
pol lution control, SPCC plans for oil and hazardous substances, safety
prograns, fire protection, protection against |oss of wvaluable raw
materials or products, insurance policy requirements or public
relations. The mnimumrequirenents of a BVMP plan are listed in Table 1
and are divided into tw (2) categories: general requirenents and

specific requirements.



TABLE 1

M ni mum Requi renents of a BMP Pl an

CGeneral Requirenents

1.

2.

3.

Nane and | ocation of facility
Statenment of BMP policy and objectives

Revi ew by pl ant manager

Speci fic Requirenents

1.

2.

BWP Comm ttee

Ri sk Identification and Assessnent
Reporting of BMP Incidents
Materials Conpatibility

Good Housekeepi ng

Preventive M ntenance

I nspections and Records

Security

Enpl oyee Trai ni ng

10



General Requirenents

The BMP plan should be organized and described in and orderly
narrative format and should be reviewed by the plant engineering staff
and plant manager. A description of the facility, including the plant
nane, the type of plant, processes used, and the products manufactured
shoul d be included in the BWP plan. A map showing the location of the
facility and the adjacent receiving waters also should be part of the
pl an. Specific objectives for the control of toxic pollutants and

hazar dous substances should be included in the statenment of corporate

policy.

Speci fic Requirenents

Each of the nine (9) specific requirenments listed in Table 1

shoul d be addressed in the BVWP plan. The size and conplexity of the BW

plan wll vary wth the corporate environnental policy, size,
conplexity, and location of the facility, anong other factors. It is
anticipated that the length and detail of the BWP plan wll be

commensurate with the quantity of toxic and hazardous chemicals onsite
and their opportunity for discharge. A fundanmental concept of the BWM
plan is determning the potential for toxic and hazardous chemcals to
reach receiving waters and taki ng appropriate preventive neasures.

D scussions of the specific requirements are presented on the
foll ow ng pages. Each specific requirenent contains inportant elenents
that should be considered in developing a BWP plan. Al elenents may
not be applicable to all facilities. El enments should be added, deleted
or nodified to fit the needs of a particular facility. Permttees are
encouraged to use innovative techniques to achi eve equival ent results.

11



1. BMP Comm ttee

The BMP Conmittee is that group of individuals within the plant
organi zation which is responsible for developing the BMP plan and
assisting the plant managenent in its inplenmentations, maintenance and
updati ng. Thus, the Committee's functions are simlar to those of a
plant fire prevention or safety commttee.

The scope of activities and responsibilities of the "BW
Committee" should include all aspects of the facility's BMP plan, such
as identification of toxic and hazardous materials handled in the plant;
identification of potential spill sources; establishnent of incident
reporting procedures; developnent of BMP inspection and records
procedures; review of environnental incidents to determ ne and inpl enment
necessary changes to the BMP plan; coordination of plant incident
response, cleanup and notification of authorities; establishnent of BM
training for plant personnel; and aiding interdepartnental coordination
in carrying out the BMP pl an.

O her Commttee duties could include review of new construction
and changes in processes and procedures at the facility relative to
spill prevention and control. The Committee can also periodically
evaluate the effectiveness of the overall BW plan and nake
recomendati ons to managenent on BMP-rel ated matters.

Pl ant managenent has overall responsibility for the BMP plan. The

pl an should contain a clear statenent of the managenent's policies and
responsibilities related to BMPs. Authority and responsibility for
i medi ate action in the event of a spill should be clearly established
and docunented in the BWP plan, with the Committee indirectly involved
in that responsibility.

12



The Committee should advise managenment on the technical aspects of
environnental incident control, but should not inpede the decision-
maki ng process for preventing or mtigating spills and incidents.

The size and conposition of the BWMP Commttee should be
appropriate to the size and conplexity of the plant and the specific
toxi c and hazardous chemi cals handled at the plant. Facility personnel
know edgeable in spill control and waste treatnent such as environmental
specialists, production foreman, safety and health specialists, and
treatment plant supervisor should be included. In sone small plants,
the Conmttee mght consist of the one nanager or engineer assigned
responsibility for environnental control. For very small facilities,
the Commttee function mght even have to be fulfilled by conpetent
engi neers or managers from the corporate staff or the nearest |arge
pl ant .

A list of personnel on the BMP Committee should be included in the
BMP plan. The list should have the office and hone tel ephone nunbers of
the Committee nenbers and the nanes and phone nunbers of backup or
al ternate people.

El enents of the "BMP Commttee", listed below, should be

consi dered in devel opi ng a BWP pl an:

O Inclusion of facility personnel know edgeable in spill control,
safety and health, and waste treatnent such as environnental
speci alists, production foreman, occupational safety and health
speci alists, and treatnent plant supervisor.

O Responsi bility for
- provi di ng assi stance to plant managenent for devel opi ng a BMWP

pl an,

13



- providing assistance to plant managenent in inplenenting,
mai nt ai ni ng, and updati ng the BMP pl an,

- identifying toxic and hazardous substances,

- identifying potential spill sources,

- est abl i shing BMP incident reporting procedures,

- devel opi ng BMP i nspections and records procedures,

- revi ewi ng environnmental incidents,

- coordinating pl ant i nci dent response, cl eanup and
notification procedures,

- establishing BMP training for plant and contractor personnel,

- providing assistance for interdepartnmental coordination in
carrying out the BMP pl an,

- reviewing new construction and changes in processes and
pr ocedures,

- eval uating the effectiveness of the BWP pl an,

- maki ng reconmendati ons to nanagenent in support of corporate
policy on BMP-rel ated natters.

2. R sk ldentification and Assessnent

The areas of the plant subject to BMP requirenments should be
identified by the BMP Comm ttee, plant engineering group, environnental
engi neer, or others in the plant. Each such area should be exam ned for
the potential risks for discharges to receiving waters of toxic
pol l utants or hazardous substances fromancillary sources. Any existing
physi cal nmeans (dikes, diversion ditches, etc.) of controlling such

di scharges al so should be identified.

14



The areas described above should be clearly indicated on a plant
pl ot plan or draw ng. A sinplified materials flowheet show ng najor
process operations can be used to indicate the direction and quantity of
materials flowng fromone area to another. The direction of flow of
potential spills and surface runoff could also be estimated based on
site topography and indicated on the plant site drawings. Dry chem cals
which are toxic pollutants or hazardous substances should be eval uated
if they have the potential to reach navigable waters in significant
quantities via rainfall runoff, for exanple.

A hazardous substance and toxic chemcal (materials) inventory
should be developed as a part of the "R sk Ildentification and
Assessnent . The detail of the materials inventory should be
proportionate to the quantity of toxic pollutants and hazardous
substances on site and their potential for reaching the receiving
waters. For exanple:

(1) The plant has determned that materials stored in bulk
guantities at a tank farm have a high potential for reaching
the receiving waters in the event of structural failure or
overfills. Therefore, the materials inventory for the tank
farm should be detailed, and should provide the identity,
gquantities, and |locations of each material.

(2) The plant has determined that materials stored in small
gquantities at the research |aboratory have a |ow potential
for reaching the receiving waters. Therefore, the naterials
i nventory for the laboratory could be mninmally detail ed, and
may not include the identity, quantity, or |ocation of each
material but mght include an estinmate of the total quantity

15



of toxic and hazardous materials stored and woul d provi de the
| ocation of the |aboratory. The rationale for the "low risk"”
nature of the |aboratory would be provided in this part of
t he BMP pl an.

(3) The plant has determned that materials used in a batch
operation in the manufacturing process have a high potential
for reaching the receiving water. The plant supplies a
variety of products through the batch operation process to
accommodate fluctuations in public demand. Consequently, the
materials used for the batch process vary from week to week,
oftenti nes unexpectedly. Therefore, the materials inventory
for the batch operation should be detailed but remnain
flexible. The inventory mght include the identification of
each material expected for use, and the maxi mum quantity of
material that the batch process can handle. The materials
inventory could be updated to include any nmaterial

substitutions wunanticipated at the tine of the origina

i nventory.
The exanples above illustrate the flexibility of the materials
i nventory. A materials inventory should be part of the "R sk

Identification and Assessnent"” of every BMP plan but the detail of the
inventory will vary with the size and conplexity of the plant, the
gquantities of toxic and hazardous chemcals on site and the potenti al
for incidents reaching receiving waters as well as the detail needed for

the materials inventory requires sound engi neering judgnent.

16



The materials inventory and other useful technical information
shoul d be nmade available to the BMP Commttee but may require separate
filing fromthe BMP pl an docunents to protect proprietary information or
trade secrets. This data may include physical, chem cal, toxicol ogica
and health information (e.g., technical bulletins or nmaterial safety
data sheets) on the toxic pollutants and hazardous substances handl ed;
the quantities involved in various operations or ancillary sources; and
the prevention, containment, mtigation, and cl eanup techni ques that are
used or would be used in the event of a discharge.

Materials planned for future use in the plant should be eval uated
for their potential to be discharged in significant amounts to receiving
waters. \Were the potential is high, the sane type of technical data
descri bed above shoul d be obtai ned.

El emrents of "R sk ldentification and Assessnent"”, |isted bel ow,

shoul d be considered in devel oping a BMP pl an

O Identification of areas of the plant subject to BM
requirenents.

o Exam nation of identified areas for potential risks of BM
i nci dents reaching receiving waters.

O Identification of existing site-specific or pollutant-
speci fic contai nnent measures.

O Plant plot plans or drawings that «clearly |abel the
identified areas.
Sinplified fl owsheet(s) of the major process operations.
Estimation of the direction of flow of potential discharges

toward navi gabl e wat ers.
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o Eval uation of the potential for materials planned for future
use to be discharged to receiving waters in significant
anount s.

O Materials inventory system tailored to the need of the
particular facility.

Q Physi cal, chem cal, toxicological, and health information on
the toxic and hazardous chemcals on-site.

3. Reporting of BMP Incidents

A BMP incident reporting system is wused to keep records of
incidents such as spills, leaks, runoff and other inproper discharges
for th purpose of mnimzing recurrence, expediting mtigation or
cleanup activities, and conmplying with |egal requirenents. Reporting
procedures defined by the BMP Conmttee should include: notification of
a discharge to appropriate plant personnel to initiate inmedi ate action
formal witten reports for review and evaluation by managenent of the
BMP i ncident and revisions to the BWP plan; and notification as required
by law to governnmental and environnmental agencies in the event that a
spill or other reportable discharge reaches the surface waters.

The reporting system shoul d designate the avenues of reporting and
the responsible conpany and governnent officials to whom the incidents
woul d be reported. A list of nanes, office telephone nunbers, and
residence telephone nunbers of key enployees in the order of
responsibility should be utilized when necessary for inmedi ate reporting
of BMP incidents to plant managenent for inplenmentation of emergency

response pl ans.

18



A conmuni cations system should be designated and available for
notification of an inpending or actual BM incident. Rel i abl e
conmuni cations with the person or persons directly responsible would
expedite i nmedi ate action and counterneasures to prevent incidents or to
contain and mtigate discharged chemcals. Such a comrunication system
could include tel ephone or radi o contact between transfer operation, and
al arm systens that woul d signal the location of an incident. Provisions
to maintain communication in the event of a power failure should be
addr essed.

Witten reports on all BMP incidents should be submtted to the
plant's BWP Committee and plant nanagenent for review Witten reports
shoul d include the date and tinme of the discharge, weather conditions,
nature of the materials involved, duration, volune, cause, environnental
probl ens, counterneasures taken, people and agencies notified, and
recoomended revisions, as appropriate, to the BMP plan, operating
procedures and/or equi pment to prevent recurrence.

Procedures and key data should be outlined for necessary reporting
of BMP incidents to federal, state, and local regulatory authorities.
In some circunstances, voluntary reporting to authorities such as
muni ci pal sewage treatnment works, drinking water treatnent plants, and
fish and wildlife comm ssions may be desirable. The plant individuals
responsible for notification should be |isted. Perti nent tel ephone
nunbers should be listed for those individuals in the plant and those in
the agencies to be notified. The phone nunbers should be reviewed
periodically for accuracy and m ght actually be used in the course of a

"spill drill™.
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El emrents of "Reporting of BMP Incidents", listed bel ow, should be

consi dered in devel opi ng a BWP pl an:
O Mai nt enance of records of incidents through formal reports
for internal review.
O Notification as required by Jlaw to governmental and
envi ronnment al agenci es shoul d an incident occur.
O Procedures for notifying the appropriate plant personnel, and

taking preventive or mtigating actions.

O Identification of responsi ble conpany and governmnent
officials.
Q A list of nanes, office tel ephone extensions, and residence

t el ephone nunbers of key personnel.
O A communi cations system for reporting incidents in-plant
(i.e., telephone, alarns, radio, etc.).

4. Materials Conpatibility

Inconmpatibility of materials can cause equi pnent failure resulting
from corrosion, fire or explosion. Equi pnent failure can be prevented
by ensuring that the materials of construction for containers handling
hazardous substances or toxic pollutants are conpatible wth the
containers' contents and surroundi ng environment.

Material s conpatibility enconpasses three (3) aspects:
Conmpatibility of the chemcals being handled with the materials of
construction of the container, conmpatibility of different chem cals upon
mxing in a container, and conpatibility of the container with its

envi ronment .

20



The specific requirement of "Materials Conpatibility" in the BWMP plan
shoul d provide procedures to address these three (3) aspects in the
design and operation of the equipnment on site handling toxic and
hazardous materi al s.

The BMP docunentation on materials conpatibility should recognize
the engineering practices already used in the plant, and should
sumari ze these existing practices with regard to corrosion and other
aspects of material conpatibility. Specific consideration should be
given to procedures and practices delineating the mxing of chemcals
and the prohibition of mxing of inconpatible chemcals which mght
result in fire, explosion or unusual corrosion. Thor ough cl eani ng of
storage vessels and equi prent before being used for another chem cal
should be standard practice to ensure that there is no residual of a
chem cal that is inconpatible with the second, or later, chemcal to be
used. Coatings or cathodic protection should be considered for
protecting a buried pipeline or storage tank from corrosion.

Where applicable, material testing procedures should be descri bed.
Proposed substitutions for currently used toxic or hazardous chem cals
shoul d be studied to determ ne whether the construction materials of the
existing containers are conpatible with the proposed new conditions.
The procedures utilized by the plant or an outside contractor to perform
the materials conmpatibility study should be docunented. Material s
conpatibility aspects of waste disposal which are covered by the RCRA

hazar dous waste regul ati ons should be referenced in the BMP pl an.
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El ements of "Materials Conpatibility", listed below, should be

consi dered in devel opi ng a BWP pl an:

O Eval uati on of process changes or revisions for materials
conpatibility.

O I ncor poration of existing engineering practices for materials
of construction, corrosion, and other aspects of materials
conpatibility.

o Eval uation of procedures for mxing of chemcals and of
possi bl e inconpatibility with other chem cals present.

o G eansing of vessels and transfer lines before they are used
for another chem cal.

o Use of proper coatings and cathodic protection on buried
pipelines if required to prevent failure due to external
corrosion.

5. Good Housekeepi ng

Good housekeeping is essentially the naintenance of a clean,
orderly work environment and contributes to the overall facility
pol lution control effort. Periodic training of enployees on
housekeepi ng techni ques for those plant areas where the potential exists
for BMP incidents reduces the possibility of incidents caused by
m shandl i ng of chem cal s or equipnent.

Exanpl es of good housekeepi ng include neat and orderly storage of
bags, drunms and piles of chem cals; pronpt cleanup of spilled liquids to
prevent significant run-off to navigable waters; sweeping, vacuum ng or

ot her cl eanup of accumul ati ons of dry chem cals as necessary to prevent
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them from reaching receiving waters; and provisions for storage of
containers or druns to keep them from protruding into open wal kways or
pat hways.

Mai nt ai ni ng enpl oyee interest in good housekeeping is a vital part
of the BMP plan. Methods for maintai ning good housekeepi ng goal s could
i nclude regular housekeeping inspections by supervisors and higher
managenent; discussions of housekeeping at neetings; and publicity
t hrough posters, suggestion boxes, bulletin boards, slogans, incentive
prograns and enpl oyee publications.

El enents of "Good Housekeepi ng", |l isted Dbel ow, should be

consi dered in devel opi ng a BWP pl an:

O Neat and orderly storage of chemi cals.
o Pronpt renoval of spillage.
o Mai nt enance of dry and clean floors by use of broons, vacuum

cl eaners, etc.

o Proper pat hways and wal kways and no contai ners and druns that
protrude onto wal kways.

o M ni mum accumul ation of liquid and solid chemcals on the
ground or floor.

o Stinul ati on of enployee interest in good housekeepi ng.

6. Preventi ve Mai nt enance

An effective preventive naintenance (PM program is inmportant to
prevent BMP incidents. A PM program involves inspection and testing of
pl ant equi pnent and systens to uncover conditions which could cause
breakdowns or failures wth resultant significant discharges of

chemcals to receiving waters. The program shoul d prevent breakdowns
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and failures by adjustrment, repair or replacenment of itens. A PM
program should include a suitable records system for scheduling tests
and inspections, recording test results, and facilitating corrective
action. Most plants have existing PM prograns which provide a degree of
environnental protection. It is not the intent of the BWMP plan to
requi re devel opnent of a redundant PM program I nstead, the objective
is to have qualified plant personnel (e.g., BMP Conmittee, nmaintenance
foreman, environnental engineer) evaluate the existing plant PM program
and recommend to managenent those changes, if any, needed to address BMP
requirenents.

A good PM program should include the follow ng: (1)
identification of equipnment o systens to which the PM program shoul d
apply (2) periodic inspections or tests of identified equipnent and
systens; (3) appropriate adjustment, repair, or replacenent of itens;
and (4) nmaintenance of conplete PM records on the applicabl e equi prent
and systens.

The BMP pl an docunentation of PM may include a |ist of procedures,
exanpl es of record keeping, a list of the principal systens to which the
PM program is applicable, and directions for obtaining the records for
any particular system included or referenced in the BWMP plan. In
general, it will be adequate to reference in the BWP plan the scope and
| ocation of existing PM procedures and records applicable to the PM
speci fic requirenent.

El enents of "Preventive M ntenance", |isted below, should be

consi dered in devel oping a BMP pl an:
O Identification of equipnment and systens to which the PM
program shoul d appl y.
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o Peri odic inspections of identified equi pnent and systens.
o Periodic testing of such equi pnent and systens.
O Appropriate adjustnment, repair, or replacenent of parts.
o Mai nt enance of conplete PM records on the applicable
equi pnent and systens.
7. I nspections and Records

The purpose of the inspection and records system is to detect
actual or potential BMP incidents. The BMP plan should include witten
i nspection procedures and optinmum tinme intervals between inspections.
Records to show the conpletion date and results of each inspection
should be signed by the appropriate supervisor and maintained for a
period of three (3) years. A tracking (follow-up) procedure should be
instituted to assure that adequate response and corrective action have
been taken. The record keeping portion of this system can be conbi ned
with the existing spill reporting systemin the plant.

While plant security and other personnel my frequently and
routinely inspect the plant for BMP incidents, these people are not
necessarily capabl e of assessing the potential for such incidents. Thus
certain inspections should be assigned to designated qualified
i ndividual s, such as mmintenance personnel or environnmental engineering
staff.

The inspection and records system should include those equipnent
and plant areas identified in the "Risk Identification and Assessnent"
portion of the BMP plan as having the potential for significant
di schar ges. To determne the inspection frequency and inspection

procedures, conpetent environmental personnel should eval uate the causes
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of previous incidents, and assess the probable risks for incident
occurrence. Furthernore, the nature of chemcals handl ed, materials of
construction, and site-specific factors including age, inspection
t echni ques and cost effectiveness shoul d be consi dered.

Qualified plant personnel should be identified to inspect
desi gnated equipnent and plant areas. Typi cal inspections should
i nclude examination of pipes, punps, tanks, supports, foundations,
di kes, and drai nage ditches. Records should be kept to determne if
changes in preventive naintenance or good housekeeping procedures are
necessary. Each of the ancillary sources should have "Inspection and
Records" prograns designed to neet the needs of the particular facility.

Material storage areas for dry chemcals should be inspected for
evidence of, or the potential for, wndblowng which mght result in
signi ficant discharges. Liquid storage areas should be inspected for
| eaks in tanks, for corrosion of tanks, for deterioration of foundations
or supports, and for closure of drain valves in containment facilities.
Inspections could include the exam nation of seans, rivets, nozzle
connections, valves, and connecting pipelines. Storage tanks should be
i nspected for evidence of corrosion, pitting, cracks, abnornalities, and

defornati on and such evi dence shoul d then be eval uat ed.

For in-plant transfer and materials handling of |iquids,
i nspections should include visual exam nation for evidence of
deterioration of pipelines, punps, valves, seals and fittings. The

general condition of itens such as flange and expansion joints, pipeline
supports, locking valves, catch or drip pans, and netal surfaces also

shoul d be assessed.
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For | oading and unl oading operations, inspections during transfer
of materials would permt inmmediate response if an incident occurred.
The conditions of pipelines, punps, valves, and fittings for liquid
transfer systens and pneumatic conveying systens used for transferring
dry chemcals should be inspected. I nspections (together wth
monitoring) should be used to ensure that the transfer of material is
conplete before flexible or fixed transfer lines are disconnected prior
to vehi cul ar departure. Before any tank car or tank truck is filled
the lower-nost drain valve and all outlets of such vehicles should be
closely exami ned for evidence of |eakage and, if necessary, tightened,
adj usted, or replaced. Before departure, all tank cars or tank trucks
should be closely examined to ensure that all transfer lines are
di sconnected and that there is no evidence of |eakage fromany outlet.

For plant runoff, inspections should be used for exam ning the
integrity of the storm water collection system and the diversion or
overflow structures, and for ensuring the drain valves and punps for
di ked areas are properly closed. The plant sewer and storm sewer system
should be periodically surveyed to ensure that toxic and hazardous
pol lutants are not discharged in significant anounts. |nspections also
shoul d include diked areas to ensure that hazardous and toxic chem cals
are not discharged form inside diked areas to waterways. Any |iquid,
i ncludi ng rai nwater, should be exam ned, and where necessary, analyzed,
before being rel eased fromthe diked areas to a receiving water.

For sludge and hazardous waste disposal sites, visual inspections
shoul d include exam nations for |eaks, seepage, and overflows from | and
di sposal sites such as pits, ponds, lagoons, and landfill. O her
procedures and i nspection techni ques shoul d be considered on a site-

27



specific basis. Any inspections made or records kept to conply with

RCRA rmay be included in the BMP plan by reference.

El ements of "lInspection and Records", |listed below,

consi dered in devel opi ng a BWP pl an:

O I nspection of:
storage facilities,
transfer pipelines,
| oadi ng and unl oadi ng ar eas,
pi pes, punps, valves, and fittings,
tank corrosion (internal and external),
wi ndbl owi ng of dry chem cal s,
tank support or foundation deterioration,
seans al ong drai nage ditches and ol d tanks,
deterioration of primary or secondary contai nnent,
housekeepi ng,
drai n val ves on t anks,
damage to shi ppi ng contai ners,
conveyi ng systens for dry chem cals,
integrity of stormwater collection system
| eaks, seepage, and overflows from sl udge and waste

di sposal sites.

Records of all inspections

shoul d be

Tracking procedures to assure adequate response and

corrective actions have been taken when inspections reveal

defi ci enci es.
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8. Security

A security system is needed to prevent accidental or intentional
entry to a plant which mght result in vandalism theft, sabotage or
other inproper or illegal use of plant facilities that could possibly
cause a BMP incident. Most plants have security systens to prevent
unaut hori zed entry leading to theft, vandalism sabotage and the I|ike.
The BMP plan should describe those portions of the existing security
system which ensure that the pertinent chemcals are not discharged to
receiving waters in significant quantities. Docunentation of the
security system nmay require separate filing fromthe BWMP plan docunents
to prevent unauthorized individuals from gaining access to confidential
i nformati on.

The BMP Conmttee, plant security manager, plant engi neer or other
qualified plant personnel should evaluate the coverage of the existing
security system for those areas of the plant and the equipnent
identified by the "Risk ldentification and Assessnment"” specific
requirement as having the potential for significant discharges. They
shoul d recommend to plant nmanagenent any changes necessary to inprove
the security system

Exanpl es of security nmeasures include: routine patrol of the
plant by security guards in vehicles or on foot; fencing to prevent
intruders fromentering the plant site; good lighting; vehicular traffic
control; a guardhouse or nmain entrance gate, where all visitors are
required to sign in and obtain a visitor's pass; secure or |ocked
entrances to the plant; |ocks on certain valves or punp starters; and
television surveillance of appropriate plant sites, such as plant
entrance, and | oadi ng and unl oadi ng ar eas.
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Whenever possible, security personnel should be instructed to
observe |eaks from tanks, valves, or pipelines while patrolling the
plant and also be informed of the procedures to follow when a spill or
ot her discharge is detected. Many plants use contractor or plant
security personnel who may not be qualified or may not have tine to
carry out such surveillance. In such cases, the surveillance can be
incorporated in the "lInspection and Records" specific requirement and
shoul d be conducted by production or environnental staff.

El ements of "Security", listed below, should be considered in
devel opi ng a BMP pl an:

Routine patrols of plant by security personnel.

o Fenci ng.
o CGood |ighting.
o Vehi cul ar traffic control.
o Control |l ed access at guardhouse or main entrance gate.
o Vi sitor passes.
o Locked entrances.
o Locks on certain drain valves and punp starters.
Tel evi si on noni tori ng.
9. Enpl oyee Trai ni ng
Empl oyee training progranms should instill in personnel, at all

| evels or responsibility, a conplete understanding of the BWMP plan, the

processes and materials with which they are working, the safety hazards,
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the practices for preventing discharges, and the procedures for
responding properly and rapidly to toxic and hazardous materials
i nci dents. Enpl oyee training neetings should be conducted at |east
annual ly to assure adequate understanding of the objectives of the BW
plan and the individual responsibilities of each enployee. Typically,
these neetings could be a part of routine enployee neetings for safety
or fire protection. Such neetings should highlight previous spill
events or failures, malfunctioning equipnrent conponents, and recently
devel oped BMP precautionary mneasures. Trai ni ng sessions should review
the BMP plan and associ ated procedures. Just as fire drills are used to
inprove an enployee's reaction to a fire emergency, spill or
environnental incident drills may serve to inprove the enployee's
reactions to BM incidents. Plants are encouraged to conduct spill
drills on a quarterly or sem-annual basis. Spill drills serve to
eval uate the enployees' know edge of BMP-related procedures and are a
fundanmental part of enpl oyee training.

O particular inportance is the strong conmtnent and periodic
i nput fromtop nmanagenent to the enployee training programto create the
necessary climate of concern for a successful program A plant manager
m ght acconplish nore in a brief, face-to-face appearance than an
el aborate, inpersonal training programwould acconplish

Adequate training in a particular job and process operation is
essential for understanding potential discharge problens. Know edge of
specific manufacturing operations and how discharges could occur, or
have occurred in the past, is inportant in reducing human error that can

| ead to BMP incidents.
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The training program also should be ained at nmaking enployees
aware of the protocol used to report discharges and notifying the people
responsible for response so that inmmediate counternmeasures can be
initiated. In addition, personnel involved in BM-incident response
would be trained to use cleanup materials such as sorbents, gelling
agents, foans, and neutralizing agents. As appropriate, they should be
educated in safety precautions, in the side effects of the chemcals
they are working with, and in possible chemcal reactions. Qper ati ng
manual s and standard procedures for process operations should include
appropriate sections on the BMP plan and the spill control program and
would be readily available for reference. Spill response drills,
suggestion boxes, posters, and incentive progranms can be wused to
notivate enployees to be alert to the potential for discharges and to
their prevention.

The enployee training program should include records of the
frequency, and names and position of the enployees trained as well as
the |l esson plans, subject material covered, and instructors' nanmes and
posi tions. BMP-related training may be conbined with other forns of
training, such as safety and fire prevention at the discretion of the
pl ant .

In addition to permanent personnel, contractors or tenporary
personnel should be trained in procedures for preventing BMP incidents
since these individuals may be unfamliar with the normal operating
procedures or |location of equipnent (pipelines, tanks, etc.) at the
facility. Adequat e supervision of contractor nmaintenance personnel
should be provided to mnimze the possibility of BMP incidents
resul ting from damagi ng equi prent such as buried pipelines.
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El enents of "Enpl oyee Training", listed Dbel ow, should be

consi dered i n devel opi ng the BMP pl an:

)

Meetings held at least annually to assure adequate
under st andi ng of program goal s and obj ecti ves.

Envi ronnent al I nci dent (Spill) drills used at | east
sem annual | y.

Peri odi c input from managenent.

Adequate training in particular job and process operation and
the effect on other operations.

Transm ssi on of know edge of past incidents and causes.

Maki ng enpl oyees aware of BMP plan and incident reporting
pr ocedures.

Training in the use of sorbents, gelling agents, foanms, and
neutralizing agents for cleanup or mtigation of incidents.
Operating manual s and standard procedures.

Maki ng enpl oyees aware of health risks of chem cals handl ed
t hrough both the plant's BMP plan and safety program
Motivating enployees concerning incident prevention and
control.

Records of the personnel who were trained, and of the dated,
instructors, subject matter, and | esson plans of the training
sessi ons.

Training and supervision of contractors and tenporary

per sonnel .

33



